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Multiobjective optimization problem is common existing in many scientific
researches and engineering design and the solution of this kind of problem is very
complicated and important. Although the development of the traditional multi-
objective optimization algorithm have made great progress, but a lot of problems
are need to be improved.
Evolutionary multi-objective optimization algorithm change the traditional method
of weighted strategy to units of the population evolution strategy, which achieve a
ideal optimal results. NSGA-II is the leader. In this paper we propose an
algorithm-- RCVO-NSGA-IIRandom Cross Variation Operator - nondominated
sorting genetic algorithm II which based on randomized crossover operator and
mutation operator for solving multi-objective optimization problem. RCVO-NSGA-
II use Simulated Binary Crossover or Single Point Crossover by random. It not
only keep the characteristics of the local optimization,but also can quickly jump
out of local optimal solution, and to enhance the global search ability effectively.
Moreover, we proposes a multi-objective optimization algorithm called Estimation
of distribution-Random Cross Variation Operator - nondominated sorting genetic
algorithm III (E-RCVO-NSGA-III) based on the advance of NSGA-III algorithm. On
the one hand,the distribution estimation strategy of the Gaussian Mixture Model
was introduced to Generate additional alternative offspring enhancing the global
search ability of E-RCVO-NSGA-III.On the other hand , the  RCVO-NSGA - II
Randomized Crossover Operator and Random Mutation Operator were
introduced to maintian the diversity of the population. Under the different
evaluation criteria, the results demonstrate thatour algorithm is effective
compared with other multi-objective optimization algorithms.
The significance of the study is that put forward two kinds of efficient evolutionary













performance, but also promoting the further study of evolutionary multi-objective
optimization algorithm, and it also means a great deal to its actual application.
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